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Lake Chilwa and its environs present a
unique challenge to science for two reasons:
I. The welfare of its people and the
fish and crops on which they depend
for income as well as subsistence are
dominated by the vagaries of the
periodic rise and fall of the lake.
In years of high level the Jake provides
a relatively good living for the people
of the plain and the fish is a major
"ource of dietary protein for the
densely populated Shire Highlands.
Fish catches and fish consumption
decline in years of low lake level.
Could knowledge of the biology of
the lake and the hydrology of the lake
basin assist in stabilizing the fishing
industry?
2. The area is underdeveloped, with
the traditional matrilineal way of life,
but it has considerable potential for a
fishing industry, for agriculture, for
livestock, for bird preservation and
tourism and possibly, at some future
date, for minerals. How can these
interests be reconciled and in what
order should developments take place?
The University of Malawi, recognizing
that the new campus at Zomba would be
I. Excerpted, in part, from Kalk, Margaret, ed.
(1970). Decline and recovery 0/ a lake. Research
report 1966-1970 of the University of Malawi
ke Chilwa. Co-ordinated Research Project.
Government Printer, Zomba.
less than 30 km from the lake, in 1966
established the Lake Chilwa Co-ordinated
Research Project in which problems in
biology, economics, geography and sociology
would be investigated by the staff. It was
realized that inter-disciplinary research would
be more fruitful than individual efforts
along separate lines. Fortunately, funds in
support of the Project were granted by
several organizations.
The following objectives were set out in
1966 for the Lake Chilwa Co-ordinated
Research Project.
(i) To t;upplement research on fisheries
by studying the biology of Lake
.Chilwa (with IBP collaboration).
(ii) To study the changing morphology
of the lake and Chilwa Plain and
the zonation of the vegetation in
the landward areas with regard to
future land use.
(iii) To study the people of the area in
order to discover the relationship
between fishing and farming and
to analyse the economics of fishing,
marketing and farming.
(iv) To measure the radioactivity in
certain soils on Chisi Island, and
its biological effects.
(v) To assist in a general ecological
study of the north-west area of the
Chilwa Plain, with a view to biolo-
gical control of the red locust in the
potential outbreak area.
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' n o r m a l ' y e a r ( F i g . 2 ) .
A l t h o u g h f u l l r e c o r d s a r e n o t a v a i l a b l e
f o r l o n g p e r i o d s , i t s e e m s t h a t t h e m e a n
a v e r a g e r a i n f a l l o v e r t h e c a t c h m e n t a r e a
v a r i e s f r o m 8 0 c m o n t h e p l a i n t o 1 2 5 c m a
y e a r o n t h e m o u n t a i n s a n d t h a t t h e e v a p o r a -
t i o n o v e r t h e l a k e i s a b o u t 1 9 5 c m a y e a r .
R a i n f a l l f i g u r e s i n d i f f e r e n t q u a d r a n t s o f t h e
a r e a n o t o n l y d i f f e r m a r k e d l y i n a n y o n e
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t w o y e a r s w h e n t h e t o t a l r a i n f a l l i s l o w t h e
l a k e w i l l f a l l m o r e t h a n o n e m e t r e b e f o r e t h e
n e x t r a i n s . T h i s h a s h a p p e n e d a t a p p r o x i -
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I s l a n d a c r o s s t h e e x p o s e d m u d o f K a c h u l u
B a y . W h e n t h e r e i s a s u c c e s s i o n o f t h r e e o r
f o u r y e a r s o f l o w e r t h a n - a v e r a g e t o t a l r a i n f a l l ,
t h e l a k e l e v e l f a l l s , ; t i l l m o r e a n d t h e l a k e b e d
m a y d r y o v e r i t s w h o l e s u r f a c e a s i t d i d i n
1 9 6 8 f o r a f e w w e e k s . T w e n t y y e a r s o f v a r i a -
t i o n s i n l a k e l e v e l a r e i n d i c a t e d i n F i g . 2 .
R e c e s s i o n s s u f f i c i e n t t o i n t e r f e r e w i t h f i s h i n g
h a v e b e e n r e p o r t e d i n 1 8 7 9 a n d 1 9 2 2 . K a c h u l u
B a y w a s d r y i n 1 9 0 0 , 1 9 1 5 a n d 1 9 3 4 a s i t w a s
i n t h e 1 9 6 7 d r y s e a s o n .
3 · 0
2 5
' I
2 0
: ; 1 ' 5
Q )
L
. . . . . .
Q )
2 :
' - ' 1 , 0
. ! :
+ - '
Q .
Q )
o
0 ' 5
o
- 0 5
1 S
F i g . 2 . - M e a n m e
m e n t s t o t h e D e p a
P r i n t e r , Z o m b a .
A f t e r t h e d r )
q u i t e r e m a r k a l
m e t r e s o v e r t h e
o f t h e 1 9 6 8 - 9
N o v e m b e r 19~
i t s e l f a n d l a s t c
"
•
I
I
J
,•
THE CHALLENGE OF LAKE CHILWA 143
19671963
LAKE CHJLWA
Mean monthly water levels
at Kachulu
The rainfall at Zomba was not significantly
higher than the average over ten years,
but was almost twice the average rainfall of
the last three years. The timing of the Lake
Chilwa Co-ordinated Research Project is
therefore doubly interesting because work
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Fig. 2.-Mean monthly records of Lake levels at Kachulu jetty, Lake Chilwa, 1949-1970. (With acknowledge-
ments to the Department of Hydrology, Ministry of Natural Resources.) Reprinted by courtesy of Government
Printer, Zomba.
After the drying phase of 1966-8 the lake,
quite remarkably, filled to a depth of two
metres over the whole area in the five months
of the 1968-9 rains; these began early in
November 1968, were heavy over the lake
itself and lasted a longer tIme than usual.
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b e g a n i m m e d i a t e l y b e f o r e t h e d e c l i n e o f
t h e J a k e ; i t h a s c o n t i n u e d t h r o u g h t h e u n u s u a l
c r i s i s o f t h e c o m p l e t e r e c e s s i o n o f t h e l a k e
t o i t s r e b i r t h a n d r a p i d r e c o v e r y i n e v e r y
s p h e r e . I t a l s o c o i n c i d e s w i t h t h e b e g i n n i n g
o f e c o n o m i c d e v e l o p m e n t i n t h e a r e a a f t e r
I n d e p e n d e n c e .
S i n c e t h e l a k e w a s f o r m e d i n l a t e o r p o s t -
T e r t i a r y t i m e s i t h a s c e r t a i n l y b e e n r e d u c e d
t o a b o u t o n e - t h i r d o f i t s f o r m e r s i z e . T h e
L a k e C h i l w a d e p r e s s i o n w a s f o r m e d i n t h e
m i d - T e r t i a r y p l a i n b y l a t e r d o w n w a r p i n g
a n d i t t i l t e d t o w a r d s t h e e a s t o u t s i d e a n d
a w a y f r o m t h e R i f t V a l l e y o f t h e S h i r e R i v e r
a n d L a k e M a l a w i ; i t e x t e n d e d i n a n o r t h -
n o r t h - e a s t d i r e c t i o n a n d i n c l u d e d L a k e
C h i u t a a n d p e r h a p s f o u n d o u t l e t t o t h e
I n d i a n O c e a n v i a t h e ' L u j e n d a R i v e r
( G A R S O N 1 9 6 0 ) . W h e t h e r L a k e C h i l w a a l s o
h a d a n o u t l e t a t anothe~ t i m e t o t h e R u o R i v e r
s o u t h w a r d s a n d t h u s t o t h e S h i r e R i v e r i s
n o t y e t c l e a r . F o s s i l l a c u s t r i n e b e a c h e s u p
t o 3 3 m a b o v e t h e p r e s e n t l e v e l a n d b o r e h o l e
c o r e s o f a l l u v i u m d o w n t o 5 5 m t e s t i f y t o
a m u c h l a r g e r a n d d e e p e r l a k e m i l l i o n s o f
y e a r s a g o . T h e r e i s c l e a r e , v i d e n c e o f a c o m -
m o n s h o r e - l i n e w i t h L a k e C h i u t a i n t h e
n o r t h , p e r h a p s i n P l u v i a l t i m e s ; n o w t h e
l a k e s a r e s ( ' : p a r a t e d b y a w i n d - b l o w n s a n d b a r
a b o u t 1 6 m h i g h . T h e g e o l o g i c a l h i s t o r y o f
t h e l a k e d e p o s i t s i s c u r r e n t l y u n d e r i n v e s t i g a -
t i o n b y t h e G e o l o g i c a l S u r v e y D e p a r t m e n t .
T h e C h i l w a a r e a h a s b e e n s u r v e y e d f o r
m i n e r a l s b y t h e G e o l o g i c a l S u r v e y D e p a r t -
m e n t w h i c h r e p o r t e d t h a t o n C h i s i I s l a n d
t h e r e a r e m i n e r a l s o f e c o n o m i c v a l u e :
l i m e s t o n e f r o m w h i c h l i m e f o r a g r i c u l t u r e
a n d c e m e n t m i g h t b e o b t a i n e d o n a l a r g e r
s c a l e t h a n h i t h e r t o ; f e l d s p a t h i c r o c k s w h i c h
w o u l d y i e l d p o t a s h f o r f e r t i l i z e r ; n i o b i u m
a n d t h o r i u m i n t h e p y r o c h l o r e - r i c h d y k e s
i n c a r b o n a t i t e w h i c h m a y b e t o o p o o r f o r
e x p l o i t a t i o n ; a n d s a n d o n t h e l a c u s t r i n e
t e r r a c e s w h i c h m i g h t b e u s e d f o r b u i l d i n g
( G A R S O N a n d S M I T H 1 9 5 8 ) . T h e p o s s i -
b i l i t y o f h a r m f u l r a d i a t i o n f r o m t h e t h o r i u m
d e p o s i t s h a s b e e n i n v e s t i g a t e d a n d f o u n d t o
b e p r o b a b l y m i n i m a l .
I n t h e l a t e n i n e t e e n t h c e n t u r y e x p l o r e r s
c o m m e n t e d o n t h e p l e n t i f u l g a m e ( e . g .
e l e p h a n t , z e b r a , b u f f a l o a n d a n t e l o p e ) o n t h e
C h i l w a P l a i n . A t t h e p r e s e n t t i m e t h e h u m a n
p o p u l a t i o n i s d e n s e a n d g a m e i s a l m o s t
a b s e n t . D u i k e r a n d r e e d b u c k a r e s o m e t i m e s
s e e n a n d o c c a s i o n a l l y l i o n , j a c k a l a n d h y e n a
a r e r e p o r t e d . T h e p l a c e o f g a m e i s t a k e n ,
h o w e v e r , b y c a t t l e w h i c h a r e k e p t b y m a n y
o f t h e p e o p l e . M o n k e y s o c c u r o n C h i s i
I s l a n d , h i p p o p o t a m i a r e s e e n i n t h e r i v e r
e s t u a r i e s , a n d c r o c o d i l e s a r e n o w r a r e .
B i r d l i f e i s e x c e p t i o n a l l y a b u n d a n t i n t h e
m a r s h e s a n d s n a k e s , s u c h a s p y t h o n a n d
a d d e r s , a r e n u m e r o u s . A s o f t - s h e l l e d t u r t l e
( C y c l o d e r m a s p . ) o c c u r s i n t h e l a k e . T h e
m a r s h f r o g s P t y c h a d a e n a m a s c a r e n i e n s i s
m a s c a r e n i e n s i s a n d P h r y n o b a t r a c h u s a c r i -
d o i d e s o c c u r o n t h e e d g e s o f t h e l a k e a n d i n
t h e m a r s h e s i n t h e w e t s e a s o n , b u t t h e s h r i l l
m u s i c a l t r i l l o f t h e t r e e f r o g H y p e r o l i u s
m a r m o r a t u s a l b o f a s c i a t u s i s t h e o n l y s o u n d
h e a r d a t n i g h t i n t h e s u m m e r .
S o m e r i v e r f i s h e s e n t e r t h e p e r i p h e r y o f
t h e l a k e i n t h e w e t s e a s o n b u t o n l y t h r e e
s p e c i e s p e r s i s t t h r o u g h o u t t h e y e a r a n d
a t t a i n v e r y l a r g e n u m b e r s , s u f f i c i e n t t o
s u p p o r t a s u c c e s s f u l f i s h i n g i n d u s t r y . F i s h i n g
d e c l i n e d i n 1 9 6 7 a s t h e l a k e l e v e l f e l l u n t i l
o n l y t h e c a t f i s h C l a r i a s m o s s a m b i c u s
r e m a i n e d . D u r i n g t h e r e c o v e r y p e r i o d o f t h e
l a k e o n l y l i n e f i s h i n g f o r t h i s h a r d y f i s h w a s
a l l o w e d , s o a s t o p r o t e c t t h e y o u n g T i l a p i a
s h i r a n a c h i l ' w a e a n d B a r b u s p a l u d i n o s u s
r e c r u i t e d f r o m t h e r i v e r s , b u t a f t e r t h e s e c o n d
w e t s e a s o n p r o h i b i t i o n o f n e t f i s h i n g w a s
r e s c i n d e d b e c a u s f ; r e - p o p u l a t i o n o f t h e l a k e
h a d , q u i t e r e m a r k a b l y , a l r e a d y t a k e n p l a c e
s u f f i c i e n t l y t o s u p p o r t t h e i n d u s t r y a g a i n .
T h e w a t e r S o f t h e J a k e a n d n e i g h b o u r i n g
b o r e h o l e s a r e m o r e o r l e s s b r a c k i s h , d e p e n d -
i n g o n t h e s e a s o n a n d t h e y e a r . T h e n e w l a k e
i s n o t a s s a l t y a s t h e o l d l a k e w a s i n 1 9 6 6 .
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ts fr m the exposed
mud is being investigated. The chemical
features of lake and river water were studied
in the drying phase and in the recovery
phase a much wider programme of chemical
study over the whole lake has been
undertaken in order to document the
conditions in which the biota of the lake
live and change. The pattern of initial
recovery is already known and it is intended
that all phases of the next periodic cycle
should be followed.
All trophic levels of the lake in open water
as well as inshore are now under investigation.
Photosynthetic activity is limited by intense
discolouration of the water with humic acids
in the drying phase (MOSS and MOSS 1969)
and by excessive turbidity, except in the
marshes, in the recovery phase. Significant
cnanges in species composition, anomalous
distribution of benthos, variations in popula-
tion densities and in the utilization of algal
standing crops are problematical.
The situation in the open water, however,
is perhaps less complex than was expected
for although the lake is fairly large it is of
almost uniform shallowness and very turbid.
It is surrounded, however, by an almost
pure community of Typha domingensis,
except for estuaries where the leguminous
tree-like Aeschonomyne pfundii is dominant.
The micro-niches in the marshes are
numerous and important to the general
ecology of the Jake. Environmental hazards
in the lake during its fluctuation in level,
such as changes in salinity and alkalinity,
have probably had a selective effect on the
structure of communities, and few species
remain at each trophic level. It may be
possible, therefore, to estimate primary,
secondary and tertiary productivity and the
approximate utilization of energy at each level.
The extensive swamp vegetation is being
intensively studied and the history of its
colonization of the lake bed may shed light
on recent changes in depth and area of the
lake which are very pertinent to the problems
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of stabilization of the fishing industry and
to agricultural plans.
The hydrobiological part of the Project
had linked up with the International Biolo-
gical Programme in the Section on Fresh-
water Productivity, from which assistance
has been received.
Most of the land on the plains is cultivated
manually and maize, beans, cassava, sorghum
and millet, bananas and pawpaws are grown.
Rice and cotton have been grown on the plain
for many years. The density of the population
varies and the movements of the people
from the area since the critical dry period
have been recorded. As the water receded
in the drying phase land .was reclaimed for
agriculture in certain parts.
The north-west plain had been sLispected
of being a potential outbreak area for the
red locust-which did a great deal of damage
in Central Africa up to 1930. Since the last
intensive spraying with insecticide in 1962
by the International Red Locust Service
only occasionally have numbers of locusts
increased to the extent when it became
profitable to sdl them as food in Zomba
market. Some observations on the ecology
of the re.d locust are recorded bu t swarms
have not been detected in the last few years.
Over one thousand fishermen make a
permanent living on the lake and many fish
traders smoke or dry fish (but do not salt it)
and distribute it over a radius of 100 km
at local markets. The main landing and
trading site is at Kachulu jetty. Some of the
characteristics of the traditional economy
of both farmers and fishermen have been
analysed. The efficiency of the growing
entrepreneurial class of fish traders who
distribute the fish on bicycles carried by
lorries, and who drop off with their loaded
baskets at local markets, has been described.
During the time of crisis, when Lake Chilwa
disappeared and fishing was impossible,
many people adapted themselves to the new
situation by migrating to Lake Malombe or
uspect
~d
•1 4 6 N O T E S A N D C O M M E N T S
t h e L o w e r S h i r e V a l l e y , w h e r e t h e t o n n a g e
o f f i s h c a u g h t i n 1 9 6 8 a l m o s t c o m p e n s a t e d
f o r t h e l o s s o f L a k e C h i l w a ( R E N S O N 1 9 6 9 ) .
T h e p e o p l e w h o r e m a i n e d b e h i n d r e t u r n e d
t o f a r m i n g a n d a t t e m p t e d t o s u p p l e m e n t
t h e i r d i e t b y s n a r i n g b i r d s .
O n e f a c t o r f o r c h a n g e i n t h e t r a d i t i o n a l
e c o n o m y i s t h e i n t r o d u c t i o n o f R i c e D e v e l o p -
m e n t S c h e m e s i n w h i c h t h e u s e o f i r r i g a t i o n
m a y a l l o w t h e c u l t i v a t i o n o f t w o c r o p s a
y e a r i n s t e a d o f t h e s i n g l e a n n u a l c r o p .
I t w i l l b e n e c e s s a r y t o s t u d y t h e a c t i v i t y o f
t h e s t e m b o r e r i n r i c e , w h o s e d e p r e d a t i o n s
h a v e l a t e l y b e e n o b s e r v e d . T h e r e s p o n s e
o f t h e p e o p l e t o p l a n n e d c h a n g e h a s b e e n
s t u d i e d a n d a n o p t i m i s t i c r e s u l t n o t e d .
I n t h e A q u a t i c E n v i r o n m e n t t h e f o l l o w i n g
a r e a s o f i n v e s t i g a t i o n a r e " b e i n g c o n d u c t e d
R E F E R E N C E S
G a r s o n , M . S . ( 1 9 6 0 ) . T h e g e o l o g y o f L a k e C h i l w a
a r e a . G e o l . S u n ' . N y a s a l a n o . B u l l . 1 2 .
G a r s o n , M . S . a n d W . S m i t h , ( 1 9 5 8 ) . C h i l w a I s l a n d .
G e o l . S u r v . N y a s a l a n d . l v / e m . I .
d u r i n g b o t h t h e d r y i n g a n d r e c o v e r y p h a s e
o f t h e l a k e : c h e m i c a l a n d p h y s i c a l f a c t o r s ;
a l g a l , b a c t e r i o l o g i c a l a n d m a c r o p h y t e e c o l o g y
a n d p r o d u c t i v i t y ; d i s t r i b u t i o n a n d c o m p o s i -
t i o n o f z o o p l a n k t o n a n d b o t t o m f a u n a ;
f o o d a n d e c o l o g y o f c o m m e r c i a l s p e c i e s o f
f i s h ; a n d p o p u l a t i o n d y n a m i c s o f f i s h .
T e r r e s t r i a l a n d r u r a l e c o n o m y s t u d i e s b e i n g
u n d e r t a k e n i n c l u d e a m o n g s t o t h e r s t h e s t u d y
o f p l a n t c o m m u n i t i e s , d e m o g r a p h i c s t u d y o f
t h e p e o p l e , f i s h t r a d e , r i c e s c h e m e s a n d
r a d i a t i o n .
M A R G A R E T K A L K ,
L a k e C h i l w a C o - o r d i t U l t e d R e s e a r c h P r o j e c t ,
C h a n c e l l o r C o l l e g e , U n i v e r s i t y o f M a l a w i ,
P . O . B o x 5 2 0 0 , L i m b e , M a l a w i .
M o s s , B . a n d J . M o s s ( 1 9 6 9 ) . A s p e c t s o f l i m n o l o g y
o f a n e n d o r h e i c A f r i c a n L a k e ( L a k e C h i l w a ,
M a l a w i ) . E c o l o g y 5 0 ( 1 ) : 1 0 9 - 1 1 8 .
R e n s o n , H . G . ( 1 9 6 9 ) . F i s h M a r k e t i n g i n M a l a w i .
M i n i s t r y o f A g r i c u l t u r e , Z o m b a .
P r i n t e d i n E a s t A f r i c a b y E n g l i s h P r e s s , P . O . B o x 3 0 1 2 7 . N a i r o b i .
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